Background
==========

Malaria transmission has declined significantly in Zanzibar, from 35-40% prevalence in 1995 to less than 2% in 2010 \[[@B1]\]. Currently Zanzibar is working towards an elimination goal on both Unguja and Pemba islands \[[@B1]\]. Historically, Zanzibar has come close to achieving elimination, however, due to a complex interplay of factors including the relaxation of vector control measures, malaria resurged and the last attempt at elimination was in the 1980s \[[@B1]\].

Importantly, Zanzibar has the characteristics of a pre-elimination country: it is at the margins of a malaria-endemic region (East Africa), transmission has been reduced and incidence is low \[[@B2]\]. To maintain current gains in malaria reduction, the continued use of preventive measures are necessary. In 2009 in Zanzibar, 96% of surveyed individuals identified at least one malaria preventive measure \[[@B3]\]. Eighty-eight percent of households own at least one mosquito net \[[@B2]\]. However, use of insecticide-treated nets (ITNs) or long-lasting insecticidal nets (LLINs) ranges widely across districts in Unguja and Pemba \[[@B1]\]. The 2010 Demographic and Health Survey showed 65.9% of children under five years of age and 64.1% of pregnant women sleep underneath an ITN \[[@B2]\]. These numbers indicate a three-fold increase from the 2004--05 survey \[[@B4]\]. In spite of recent improvements in bed net use, further studies are needed to understand reasons a third of children under five years of age and pregnant women are not using bed nets \[[@B2]\].

Current indoor residual spraying (IRS) coverage in Zanzibar is high with over 85% of targeted households receiving IRS treatment \[[@B5]\]. Recently the strategy for IRS use in Zanzibar has changed from universal coverage to targeted spraying. However, a study on IRS use in rural villages of Mozambique found many residents refused to participate in IRS when malaria transmission was perceived to be low. Additionally, the purpose of IRS was unclear to both accepting and non-accepting households \[[@B6]\].

Social and cultural factors, although less directly studied, are also important determinants to net usage and adherence to other preventive behaviour. Men are not targeted for interventions although in some contexts they are at elevated risk for malaria. For instance, men in Vanuatu and Solomon Islands are more active outdoors during evening hours, which puts them at risk \[[@B7],[@B8]\]. Additionally, financial constraints are cited as a limitation for net ownership \[[@B9],[@B10]\].

Decision-making around malaria prevention involves multiple sources of input \[[@B11],[@B12]\]. In Zanzibar, health care and health education is available through public and private health facilities, local privately owned dispensaries, and traditional healers \[[@B12]\]. To ensure compliance with malaria prevention strategies, it is necessary to understand how and where residents are receiving information on this topic.

As the burden of malaria decreases in Zanzibar, it will be increasingly important to understand residents' perception of continuing preventive measures to avoid "elimination fatigue" \[[@B1]\].

The aim of this study was to describe community and health care providers perception of malaria risk, reasons for adherence and non-adherence to malaria preventive practices and to identify effective communication strategies and educational information used to encourage malaria prevention in a setting of low malaria transmission.

Methods
=======

Study population and study sites
--------------------------------

This qualitative study was conducted in two districts in Zanzibar. The study population for both the focus groups and key informant interviews was drawn from six villages and primary health care facilities in each Wete and Central districts on Pemba and Unguja islands, respectively. Malaria prevalence in 2008 was 0.1-0.2% in Central District and 0.6-2.5% in Wete \[[@B1]\]. These districts were chosen based on a recent increase in reported malaria cases \[[@B13]\]. These districts are also considered representative of their respective islands based on a recent modest increase of malaria prevalence. A total of 12 villages and 12 primary health care facilities were included in the study. Villages in Central District included; Uzini, Mwera, Pongwe, Tunguu, Charawe, and Umbuji. Villages in Wete District included; Mzambarauni, Pandani, Ukunjwi, Kiuyu Minungwini, Kangagani, and Ole.

Key informants were identified in collaboration with Zanzibar Malaria Control Programme (ZMCP) and district health officers. The study team visited identified facilities and briefly explained the purpose and objectives of the study. Key informants included clinical officers, nurses and medical assistants to capture the range of health care providers interacting with patients.

Focus group discussions were conducted with men and women in villages adjacent to the primary health care facilities. Eligible participants for focus groups included residents in Central or Wete Districts, aged 18 years and older, and willing to provide informed consent for participation. Researchers verified eligibility and chose participants to represent different demographics in the village.

Procedures
----------

The study used a semi-structured interview guide for key informant interviews and focus group discussions. Additionally, observation of malaria prevention messages posted in primary health care facilities and surrounding villages was carried out to assess information given to local residents about malaria.

Data collection
---------------

Interviews and focus group discussions were conducted during a six-week period in the rainy season, April to May 2012, which historically coincides with the yearly peak malaria transmission period in Zanzibar.

Focus group discussions explored residents' perceptions of malaria risk, preventive practices used (i e, bed net use, IRS, and biomedical treatment of febrile illness), factors influencing adherence (i e, persons who influence health-seeking behaviour, effects of health messages and campaigns), and health communication strategies.

The key informant interviews explored health care providers' perceptions of malaria risk, current preventive practices used by residents from the surrounding villages, current resident perceptions of malaria risk, and efficacy of health messages in the communities. Perspectives from health care providers were compared to that of residents in the community for congruency.

Focus group discussions were conducted in the villages at a location and time convenient for the residents. Focus groups were separated by gender. Key informant interviews were conducted in a private setting at primary health care facilities. Interviews and discussions ranged from 30 to 60 minutes. Each interview or discussion was conducted in Kiswahili by a translator and by a researcher. The interviews were audio recorded, and handwritten notes were taken to supplement recordings.

Observations of clinic equipment and educational posters were made in primary health care facilities and in the village environments to provide context to the qualitative information gathered in key informant interviews and focus groups. These observations included informal conversations with the health care providers and site tours.

Data analysis
-------------

The audio recordings were transcribed and translated to English by a bilingual Kiswahili-English Ministry of Health staff member. Data were imported into Dedoose^TM^ qualitative analysis software. Open *in vivo* coding, based on thematic content analysis was carried out by two researchers to identify major themes. Themes were compared and consensus was reached for each theme.

Ethical considerations
----------------------

This study was approved by the Zanzibar Medical Research and Ethics Committee and the University of California, San Francisco Committee on Human Research. All participants signed a written consent prior to participation in the study. No personal identifiers were recorded or transcribed. Participants were not paid in this study.

Results
=======

Interviews were conducted with 24 practicing health care providers and 24 focus groups were conducted with 134 residents of 12 villages in Central and Wete Districts.

Key informants included clinical officers, public health nurses, staff nurses, health orderlies and medical assistants. To maintain cultural sensitivity, focus groups were divided between men and women in each village. All participants were between the ages of 18 and 72.

The following major themes were identified (Table [1](#T1){ref-type="table"}):

Theme 1 Health care providers and residents believe they are at risk for malaria, but expressed numerous barriers to care for protecting themselves

Health care providers and residents reported that RDTs and ACTs are consistently available at primary health care facilities. However, health care providers listed barriers to care for their patients including lack of staff, and lack of laboratory equipment.

*"Challenges. We have many of them. Our centre is big but we have very few staff. There is a lot of equipment in the lab we don't have."* (HCP 1)

\[Author's note: HCP indicates Health Care Provider\]

Residents stated an understanding of the importance of environmental sanitation for malaria prevention. They actively eliminate mosquito-breeding sites around houses, trees, and by removing standing water. However, they expressed a lack of equipment for cleaning the environment.

*"The tools have decreased...the equipment to work, like rakes..."* (R 10 - M)

\[Author's note: R indicates Resident, M indicates Male, F indicates Female\]

*"There are a lot of challenges. Some understanding the importance, but others don't want to understand. You will tell them 'in this ditch there is dirty water and it's dangerous. Clean your environment.' But in a week you follow up and it's like they didn't understand what you meant. And this is a challenge."* (HCP 25)

Residents and health care providers reported the existence of village health committees. The health committees consist of village members and local health care providers. Residents stated that inactive and under-informed health committees prevent them from receiving better information on malaria prevention methods. Long-lasting insecticide treated nets were distributed throughout Zanzibar in March 2012. Rumours circulated that the new nets had caused serious side effects. Residents expressed that better informed and more active village health committees can improve information dissemination.

*"People have been complaining...We haven't been given any instructions about using nets. Only after the effects showed were we told to wash the nets...others said to leave it outside for a time..."* (R 12 - F)

*"The way to get rid of malaria completely is to increase the services that we have right now, to make them better. The health committee in the village needs to be given resources to move forward, they need to get more education to improve those who are giving education."* (R 9 - M)

Health care providers express the desire to educate patients on malaria, but express time restraints as a barrier. Health care providers also expressed that they need more frequent training on malaria in order to better teach the local community.

*"I see it's not good. For now it's really difficult. You yourself, you have to be the doctor, give the shots, give the medicine, take care of the women the children, and give counselling for family planning."* (HCP 12)

*"The easiest way is for us to get education, to get refresher course... to give us the education then we can give it to the people in the community."* (HCP 12)

Theme 2 Residents believe education is critical in malaria prevention. Mosques, clinics, schools and community meetings provide education. However, residents consistently express desire for more education

Zanzibar residents and health care providers discussed the importance of multiple strategies in disseminating health education. Current education strategies include the use of mosques, clinics, schools and community meetings to distribute health information. Residents have also heard malaria health messages through radio or television. However, the education methods most preferred by residents are group meetings or seminars.

*"These meetings are the best ways...because education will reach faster...those who come here \[clinic\] are those who are sick. We need to reach even those who are not sick, therefore doing meetings outside are better."* (HCP 14)

*"... we need all kinds of education because education will take us out of the darkness."* (R 3 - M)

Residents and health care providers differed on their opinion on the effectiveness of mass media campaigns. Some residents described radio, television and posters as important health messaging routes, while others preferred theatre presentations.

*"To bring it \[education\] through TV is easy to spread to those who go watch...and there are those who don't know how to read... There can be education through the radio, but some don't listen to the radio."* (R 9 - F)

*"All three ways are good but it is on each person's time. I can read the newspaper, you read, you watch TV and I don't, that person listens to the radio and another doesn't listen. It is important to have education available through village meetings so that we can get the training. Although there will be some cost to it...but if you give a person something of quality, he will take it and it will stay in his head."* (R 4 - M)

*"A good way - I have seen people understand - is to do theatre...if a person has fever what is it like, what should he do, so that they will know that it is dangerous. If you show with theatre they will understand very much...role play will teach a lot."* (HCP 17)

Residents expressed a desire for education before net distribution or IRS distribution campaigns in order to improve understanding and use of prevention methods.

*"Just health education, then net.... health education about malaria...health education first and then the nets."* (HCP 1)

*"Bring the malaria education, very few got it the day they did spraying. Some shehias (*Author note: *shehia* is the general name for a village in Zanzibar*) had education...that came with the spraying...to finish this issue completely, they who have the purpose of giving education, they should come to remind us."* (R 6 - F)

School-based health education is expressed as an important way to educate children about malaria. As fewer children are experiencing malaria in Zanzibar, there is concern that children may not have the memory of malaria to continue use of preventive methods. Health care providers and residents emphasize the need to educate children about malaria.

*"Children are supervised by their parents, so father and mother should use prevention strategies and explain to children the danger of the disease and to make sure that they stay in the net to avoid mosquito bite...so by the time they have grown they have received education. Maybe in school also, school children can get education...to prevent malaria."* (HCP 19)

Zanzibar residents receive malaria prevention education periodically, but are concerned if they do not receive education frequently they will forget. As all participants in this study were over the age of 18, they have experienced the rise and fall of malaria transmission in Zanzibar in recent years.

*"First is education...the most basic thing is to give education once in a while, so that it can continue...because today you give education and after a year you have to continue with education again and again."* (HCP 13)

According to the study participants, without education to the community, acceptance and use of prevention methods may decline.

*"People are not getting enough education, which leads to people not agreeing to have their houses sprayed, this is a lack of education...a lack of education is related to malaria being present."* (R 12 - F)

*"We need to educate people to understand that malaria is still present. Not to take the idea that there is no malaria. Even if you test someone negative, if they say there isn't anything it means they already forgot. Therefore we need to tell them that malaria is still present, and we need to educate our patients...to continue to prevent malaria, to cover ourselves with our nets, to have anyone with fever come to the hospital to get tested."* (HCP 4)

In areas where the health committee is not active, residents request more health committee involvement. In addition to radio, television, and posters, residents also feel that health committees are important avenues for malaria education. However, residents expressed concern that information provided to health committee members was not being delivered to the community.

*"A good way is to come together like this, to have meetings or group seminars."* (R 9 - M)

*"I agree with shehia that education is not enough...it is the leaders of that committee who are often getting the education and not the community... Now I am saying that it is the leaders of the committee who are getting the education, and each leader is understanding on a different level. ...the leaders are important to get education because they are elected from the people. But in addition to this the education must reach the community."* (R 5 - M)

Theme 3 Residents are aware of decreasing malaria transmission. However, there is fear that people can get malaria, and that malaria transmission will rise if preventive measures are not used

Residents believe that malaria levels used to be high five years ago, and much higher 10 years ago, but are now much lower. They attributed some of the decline to use of bed nets, better anti-malarial medications, and IRS. However, some residents expressed concern that immunity to malaria has also declined, leaving them at greater risk of malaria should it resurge.

*"Malaria, to say the truth, has decreased by 90%, since using nets."* (R 8 - M)

*"It was high before, not so high a few years back, but 10 years ago."* (R 3 - F)

*"From 10 years ago it has gone down.. from five years ago, somewhat."* (HCP 4)

Even though residents and health care providers believe malaria is lower now, they think that it is still possible to get malaria.

*"It is possible to get \[malaria\] because we have no certainty that malaria is completely gone."* (HCP 18)

Significant fear persists for getting malaria and for malaria levels to rise again. Although malaria cases are less frequent, residents and health care providers are aware when they occur in a community. Residents understand that every malaria case presents the possibility of getting malaria and the potential rise in malaria transmission again.

*"We're afraid because it has killed. Malaria has killed a lot."* (R 10 - F)

"*Myself I am afraid. Even though there is no malaria like other years, I am afraid even a little because now we have no immunity."* (HCP 19)

*"We fear malaria because it will rise up again to how it was before."* (HCP 21)

*"We know that this problem is decreasing and is leaving, but it is possible that it will come up again. Therefore, it is important to stay in the condition to be afraid and to use nets."* (HCP 20)

Health care providers and residents believe travellers pose a threat for continued malaria transmission. Residents and health care providers were asked to describe the differences in malaria transmission between Zanzibar and mainland Tanzania. Both residents and health care providers perceive that malaria transmission is higher in mainland Tanzania than in Zanzibar. There is concern that travellers from mainland Tanzania are bringing malaria to Zanzibar. Within Zanzibar, there is concern that villages with higher reported cases of malaria incidence may spread malaria to other villages.

*"There are a lot of things, maybe transfer in transfer out maybe because our neighbour has no project like us. Maybe from Tanga mainland...we have a lot of fishers...so malaria comes. Other travellers may transfer in the same country to and from Zanzibar, maybe Dar es Salaam. Also malaria is not finished in Pemba, still we have but in low amounts. If one stays in Wete and then goes to rural areas with malaria, so malaria in the rural area will remain, this is the problem also."* (HCP 19)

*"They are afraid that it will come again, because there are other shehias that still have malaria."* (HCP 24)

There are differing opinions on whether travellers use bed nets and other prevention methods while travelling. Some travellers are reported to carry nets with them when travelling. Residents suggested possible testing for those entering Zanzibar to ensure that infection is not being imported from elsewhere.

*"Because people are coming and going every day now, maybe people don't use nets so malaria will come again I think."* (HCP 19)

*"We need to enter from one way only and we need to get tested whether we like it or not. The government must put this on its agenda because we can finish malaria. .... I think it will be an easy way to ensure that someone has come but they don't have malaria."* (R 4 - M)

Theme 4 People currently use malaria preventive methods, and perceive that they are useful to prevent malaria

Residents and health care providers were asked to describe current prevention methods that they use to prevent malaria. Residents state that using bed nets, receiving IRS every year, and doing environmental sanitation have worked in reducing malaria transmission.

*"A good way is to use nets, to agree to spraying, to clean the environment and get rid of standing water to take away mosquito breeding sites."* (HCP 23)

*"It is possible for malaria to happen, we believe in nets, education, sanitation, that which we have been hearing. But if we were to cover our ears, malaria will come. If we do not use nets, don't clean...mosquitoes will breed."* (R 3 - F)

However, they state that the number of nets distributed is insufficient. The maximum number of nets distributed per family is three. Most families are large and cannot place each family member under a distributed net. Therefore, parents choose to place children under the nets and the adults sleep without nets.

*"We need to get more nets because in the family, some even use kangas (*Author note: *kanga* is a cloth used for clothing and to carry infants currently costing approximately \$1 USD*) as nets to cover themselves. We need to distribute to all."* (HCP 7*)*

*"We have received nets but not enough because for families of five or four they got two \[nets\], families of 10 they got three, now you find others that haven't received them."* (R 2 - M)

*"The children sleep under the nets, father and mother sleep outside of the net."* (R 10 - M)

Additionally, residents express that purchasing a net is unrealistic for their budget. Cost for an ITN or LLIN in Zanzibar is currently approximately \$4-6 USD. Large families with many children state that they cannot afford to purchase enough nets for the entire family.

*"Some will buy...but you need to have the ability to buy a net. It requires the ability to buy for 12 children, it is not something easy."* (R 9 - M)

Residents have heard rumours that the distributed nets were harmful. However, through conversations with village leaders and radio announcements, these rumours have been dispelled and residents believe that nets continue to be useful in malaria prevention. Residents suggest that the rumours were started by private bed net companies to sway people to purchase nets instead of using the free, distributed nets.

*"People died, people felt sick, people were itching, but the Ministry of Health sat together and found the answer that this rumour was disproven because in every shehia there was not a single report from a hospital in Zanzibar or in Pemba that anyone had gotten side effects from the nets."* (R 4 - M)

*"We haven't heard of it, we only heard rumours but we don't know if it is for business or what..."* (R 7 - F)

When specifically asked about heat-related issues and net use, residents express that increased heat plays a role in inconsistent use of nets. Furthermore, residents report inconsistent use of nets in the dry season when there are fewer mosquitoes.

*"A big percent of people are not using, because it causes heat."* (HCP 24)

*"We use it...when there are mosquitoes we use it, maybe unless it is hot."* (R 8 - F)

*"If mosquitoes are not present, to say the truth we don't like to use the nets because of the heat. But when mosquitoes are around we do our best with it."* (R 8 - F)

Finally, residents believe that IRS contributes to the control of malaria. Zanzibar now uses targeted spraying in hotspot areas. A hotspot is defined as an area experiencing a two-fold or higher increase in malaria incidence from the previous week (per communication with Zanzibar Malaria Control Programme). However, few residents understand the purpose of targeted spraying in selected villages, and are concerned about malaria transmission in their village. In non-hotspot areas, residents are requesting that IRS remains consistent throughout the villages. Furthermore, residents feel that spraying more than once a year is necessary for the continued control of malaria.

"This time the work only went to some of the shehias and still now we have not received it, because if you say to spray one shehia and not another, Anopheles is here and is there, but if we plan programmes we want to spray the whole of Zanzibar, this will help."

(R 2 - M)

*"... increase the efforts of IRS, and to use the spray more often to get rid of \[malaria\] entirely. It should not be that they think malaria is low and then they stop. Therefore there needs to be more education, and more spraying."* (R 9 - M)

*"...We should increase spraying, spraying is done every six months meaning if we do it every three months we will get rid of malaria entirely."* (R 6 - M)

###### 

Major result themes

  ------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Theme 1**   Health care providers and residents believe they are at risk of malaria,but expressed numerous barriers to care for protecting themselves.
  **Theme 2**   Residents believe education is critical in malaria prevention. Mosques, clinics, schools and community meetings provide education. However, residents express the desire for more education.
  **Theme 3**   Residents are aware of decreasing malaria transmission. However, there is fear that people can get malaria, and that malaria rates will rise if preventive measures are not used.
  **Theme 4**   People currently use malaria preventive methods, and perceive that they are useful to prevent malaria.
  ------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Discussion
==========

This qualitative study in Zanzibar examined the perception of current malaria risk in health care providers and residents who visit government primary health care facilities. Overall, both health care providers and residents believe that malaria transmission has decreased dramatically over the past 10 years. Importantly, both groups also believe that although transmission rates are lower, they are still at risk for contracting malaria. The fear of malaria and having transmission rates rise again drives residents to continue with preventive measures. These findings, plus four additional findings from this study could be useful in other settings where an improved understanding of malaria risk perception is needed to guide pre-elimination measures.

First, interviews with health care providers and residents reveal that public health facilities are perceived to be consistently stocked with RDTs and ACT free-of-charge. This finding is important as self-treatment without testing (via purchasing medication at private dispensaries) may contribute to development and spread of anti-malarial drug resistance \[[@B12]\].

The majority of health care providers and residents report that public health care facilities are understaffed. Understaffed facilities can result in inadequate care given to residents. Health care providers interviewed feel that additional staff would benefit the health care facilities. Currently, staff members fulfil multiple roles in the health care facility, limiting the volume of patients seen and the quality of care given. Residents have long wait times at government health care facilities to see a health care provider, and often are not seen the day they arrive. Health care providers feel they do not have enough time to see all patients who present to the health care facilities. If there is not adequate time to see and teach each patient, the possibility of a patient disbelieving a negative malaria test increases. Lack of trust in malaria testing results may lead to self-treatment, increasing the risk for drug resistance, improper treatment of the true underlying disease and under reporting of true malaria cases.

Second, it is important that residents are continuing to receive malaria education that encourages the use of malaria prevention practices. Residents interviewed for this study are concerned that reducing education may lead to a reduction in the use of prevention methods. Health messaging and education from existing community gatherings were cited most often as the preferred educational strategies. For example, mosques are frequent gathering places in this predominantly Muslim community. Health messaging through mosque loudspeakers and involving religious teachers in delivering health education was suggested by residents as an effective education technique.

Community meetings are routinely used to convey information in Zanzibar villages; therefore, taking advantage of this existing infrastructure may be an efficient way to deliver health messages. In this study, residents frequently cited community meetings led by health committees as the preferred method of receiving health education. Health committees exist in every village, where the village leader (*Sheha*) and local health care providers convene. Under the direction of Shehas and health care providers, correct health messages may reach a greater number of village residents. Education during net distribution campaigns strengthens the message of proper net use and proper net hanging. Active and informed health committees may be instrumental in dispelling rumours, such as bed nets are dangerous. Residents consistently suggest improving the quality of education that they received. Therefore, it is important to ensure that health care providers and health committee members are informed regularly on local malaria epidemiology and updated on preventive measures used.

Inserting malaria education into school curricula may be useful in this setting of low malaria transmission. Due to decreased malaria transmission rates, many Zanzibari children have not experienced malarial illness. Residents suggest that the best way to teach children to use malaria preventive measures is through formal health education at school.

Third, residents understand that malaria transmission rates are low, but still fear getting malaria. Harnessing the current 'malaria-is-still-present' perception is vital to strengthen adherence to prevention practices. Residents remember the history of malaria resurgence in Zanzibar and believe that relaxing preventive measures may lead to resurgence. Now that malaria transmission is reduced, it is important to remind residents that consistent use of preventive measures may ensure the past does not repeat itself. In general, residents and health care providers feel that the risk of malaria is higher in mainland Tanzania than in Zanzibar. Residents and health care providers have expressed concern about travellers bringing malaria from mainland Tanzania. Continued research on malaria transmission patterns is important to guide elimination efforts. Furthermore, malaria preventive measures are inconsistent for those who travel, according to study participants. Stressing the importance of travelling with personal nets is important to consider for malaria control on Zanzibar. Screening travellers in Zanzibar may be necessary in the future to avoid imported infections.

Finally, despite a recent net distribution in Zanzibar, residents consistently expressed that insufficient numbers of nets were distributed to large households. As reported above, residents find kangas more economical than LLINs, however, there seems to be a misunderstanding regarding the lack of protection provided by kangas. Additionally, as the children are primarily placed under the nets, adults are often left outside of nets and at risk for mosquito bites. Future net distributions should include universal coverage for all household members. Decreased immunity in adults will take on more public health significance as malaria transmission decreases, as adults will suffer from more serious disease when infected.

The issue of IRS was controversial among the study participants. Most residents in this study felt spraying an entire village is more effective than targeted IRS, the current strategy in Zanzibar. Island-wide IRS campaigns have now changed to become targeted IRS in villages where malaria rates have increased. As a result, some residents are concerned that malaria can increase in areas that do not receive IRS. Residents express a desire for consistent IRS in every village, instead of waiting for malaria to increase in order to receive IRS. With limited resources for malaria control, Zanzibar has chosen to move forward with targeted IRS. Therefore, information about targeted IRS and the implications of this strategy need to be clarified and disseminated to prevent misconceptions of the absence of IRS in selected villages.

Interestingly, men in focus groups often mentioned the issue of spending time outside after dusk. It is not uncommon for men to gather during the evening and night to talk, eat, and watch television. However, they mentioned that during this time they are not protected from mosquitoes, and know that they are exposed to mosquito bites. As a solution to this problem, they have requested the use of outdoor spraying, a strategy some residents remembered from the past. Looking forward, a culturally sensitive solution that accounts for this daily practice will be important for their protection.

Limitations
-----------

This study has some limitations. First, it was conducted during the rainy season when risk of malaria is increased. This may have had the effect of enhancing residents' perception of the importance of using preventive measures. Second, it is possible that the attitudes and answers of the informants may have been impacted by the fact that they were chosen by the Zanzibar Malaria Control Programme. Finally, the study was conducted approximately one month after net and IRS distribution. Therefore, our results may be influenced by heightened awareness of malaria at this time. Future studies may consider exploring how risk perception changes throughout the seasons in Zanzibar.

Conclusion
==========

Health care providers and residents generally reported consistent use of malaria preventive measures. In Zanzibar, it appears that residents and health care providers understand the significance of using preventive measures, even in areas of very low malaria transmission. However, maintaining and continuing to reduce malaria transmission will require ongoing education for both health care providers and residents to reinforce the importance of using preventive measures. Successful efforts to reduce malaria in Zanzibar will be jeopardized if residents believe that they are no longer at risk for malaria. In future studies, a year-round evaluation of the perception of malaria risk and use of preventive measures will inform the timing of education and prevention strategies for sustained malaria control.
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